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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 17-18 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,329,610 to Takubo et al. in view of US Patent No. 4,701,363 to Barber. 

Regarding claim 17, Takubo et al. (figure 17) teach an electronic package substrate 
comprising: 

a thin, flexible, electrically insulating film (a composite film [100] comprises flexible 
films [101, 102, 103]) including a conductor region (104a, 104b, 106a) to mount an integrated 
circuit (110); 

a plurality of traces (a portion of layer [104a] which is not in contact with bump [1 1 1], a 
portion of layer [104b] which is not in contact with conductive pillar [107b], and a portion of 
layer [106a] which is not in contact with conductive pillar [107b]) within the film, including 
within the conductor region (104a, 104b, 106a); 

a plurality of lands (a portion of layer [104a] which is in contact with the bump [1 1 1]) on 
a surface of the film and coupled to the traces (a portion of layer [104a] which is not in contact 
with bump [1 1 1], a portion of layer [104b] which is not in contact with conductive pillar [107b], 
and a portion of layer [106a] which is not in contact with conductive pillar [107b]), wherein the 
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lands are to mount corresponding bumps (1 1 1) of the integrated circuit (1 10) in a ball grid array 
(111); and 

wherein the film (101, 102, 103) comprises a plurality of contiguous layers (layers [101] 
and [106a] are considered as one layer, layers [103] and [104b] are considered as another layer, 
and layers [102] and [104a] are considered as another layer), selected ones of which comprises a 
plurality of traces (a portion of layer [104a] which is not in contact with bump [1 1 1], a portion of 
layer [104b] which is not in contact with conductive pillar [107b], a portion of layer [106a] 
which is not in contact with conductive pillar [107b]), and wherein the film (101, 102, 103) 
comprises one or more vias (105) coupled to corresponding ones of the traces. 

Takubo et al. differ from the claimed invention by not showing sprocket hole in the 
substrate. However, Barber teaches sprocket hole, which is formed in the substrate (column 6, 
lines 30-38). Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to incorporate the teaching of Barber into the device taught by 
Takubo et al. because it permits operations on the substrate to be properly registered by reference 
to the sprocket holes. The combined device shows a thin, flexible, electrically insulating film 
including at least one sprocket hole in the film, outside the conductor region. 

Regarding claim 18, Takubo et al. teaches the film is formed of material comprising a 
polyimide (column 27, lines 57-59). 

Regarding claim 36, Takubo et al. teach the one or more vias (105) coupled traces (a 
portion of layer [104a] which is not in contact with bump [1 1 1], a portion of layer [104b] which 
is not in contact with conductive pillar [107b], and a portion of layer [106a] which is not in 
contact with conductive pillar [107b]) within selected layers (101, 102, 103). 
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3. Claims 21-23, 26-27, 37-40, 42 and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US Patent No. 6,329,610 to Takubo et al. in view of US Patent No. 6,433,441 
to Niwa et al. 

Regarding claim 21, Takubo et al. (figure 17) teaches an electronic package comprising: 
a package substrate (100) including: 

a thin, flexible, electrically insulating film (a composite film [100] comprises 
flexible films [101, 102, 103]) including a conductor region (104a, 104b, 106a) to mount an 
integrated circuit (1 10); 

a plurality of traces (a portion of layer [104a] which is not in contact with bump 
[1 1 1], a portion of layer [104b] which is not in contact with conductive pillar [107b], and a 
portion of layer [106a] which is not in contact with conductive pillar [107b]), at least some of 
which are within the conductor region (104a, 104b, 106a); 

one or more vias (105) within the film and coupled to corresponding ones of the 
traces (a portion of layer [104a] which is not in contact with bump [1 1 1], a portion of layer 
[104b] which is not in contact with conductive pillar [107b], and a portion of layer [106a] which 
is not in contact with conductive pillar [107b]); and 

a plurality of lands (a portion of layer [104a] which is in contact with the bump 
[1 1 1]) on a surface of the film and coupled to the traces (a portion of layer [104a] which is not in 
contact with bump [1 1 1], a portion of layer [104b] which is not in contact with conductive pillar 
[107b], and a portion of layer [106a] which is not in contact with conductive pillar [107b]); and 
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an integrated circuit (110) including a plurality of bumps (111) coupled to the 
plurality of lands (a portion of layer [104a] which is in contact with the bump [1 1 1]) in a ball 
grid array (111). 

Takubo et al. differ from the claimed invention by not showing the plurality of lands 
including a plurality of signal lands around the periphery of the conductor region, the plurality of 
lands further including a plurality of power and ground lands within a central core region of the 
conductor region. However, Niwa et al. (figures 1 A-3B) teach a plurality of signal lands (S 
Land), which are formed around the conductor region, and a plurality of power (P Land) and 
ground (G Land) lands, which are formed within a central conductor region. Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Niwa et al. into the device taught by Takubo et al. because it provides 
interconnection between the integrated circuit and the external device. The combined device 
shows the plurality of lands including a plurality of signal lands around the periphery of the 
conductor region, the plurality of lands further including a plurality of power and ground lands 
within a central core region of the conductor region. 

Regarding claim 22, Takubo et al. teaches the film is formed of material comprising a 
polyimide (column 27, lines 57-59). 

Regarding claim 23, Takubo et al. and Niwa et al. differ from the claimed invention by 
not showing each layer has a thickness within the range of approximately 0.15 to 0.30 
millimeters. It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for each layer has a thickness within the range of approximately 0.15 to 0.30 
millimeters because it reduces the size of the device. Furthermore, it has been held that where 
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the general conditions of a claim are disclosed in the prior art, discovering the optimum or 
workable ranges involves only routine skill in the art. In re Aller, 105 USPQ 233. 

Regarding claim 26, the disclosures of Takubo et al. and Niwa et al. are discussed as 
applied to claim 21 above. 

Takubo et al. further teach a plurality of lands formed directly upon a surface of the film 
and coupled to the traces, and the film (101, 102, 103) comprises a plurality of contiguous layers 
(layers [101] and [106a] are considered as one layer, layers [103] and [104b] are considered as 
another layer, and layers [102] and [104a] are considered as another layer), selected ones of 
which comprises a plurality of traces (a portion of layer [104a] which is not in contact with bump 
[1 1 1], a portion of layer [104b] which is not in contact with conductive pillar [107b], and a 
portion of layer [106a] which is not in contact with conductive pillar [107b]), and wherein the 
film (101, 102, 103) comprises one or more vias (105) coupled to corresponding ones of the 
traces. 

Regarding claim 27, Takubo et al. teaches the film is formed of material comprising a 
polyimide (column 27, lines 57-59). 

Regarding claim 37, the disclosures of Takubo et al. and Niwa et al. are discussed as 
applied to claim 21 above. 

Takubo et al. further teach the lands (a portion of layer [104a] which is in contact with the 
bump [1 1 1]) are to mount corresponding bumps (1 1 1) of the integrated circuit (1 10). 

Regarding claim 38, Takubo et al. teaches the film is formed of material comprising a 
polyimide (column 27, lines 57-59). 
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Regarding claim 39, Takubo et al. teach the film (100) comprises a plurality of layers 
(101, 102, 103), each of the layers comprising a plurality of traces (a portion of layer [104a] 
which is not in contact with bump [1 1 1], a portion of layer [104b] which is not in contact with 
conductive pillar [107b], and a portion of layer [106a] which is not in contact with conductive 
pillar [107b]). 

Regarding claim 40, Takubo et al. teach the one or more vias (105) coupled traces (a 
portion of layer [104a] which is not in contact with bump [1 1 1], a portion of layer [104b] which 
is not in contact with conductive pillar [107b], and a portion of layer [106a] which is not in 
contact with conductive pillar [107b]) within selected layers (101, 102, 103). 

Regarding claim 42, Takubo et al. teach the film (101, 102, 103) comprises a plurality of 
contiguous layers (layers [101] and [106a] are considered as one layer, layers [103] and [104b] 
are considered as another layer, and layers [102] and [104a] are considered as another layer), 
selected ones of which layers comprises selected ones of the plurality of traces (a portion of layer 
[104a] which is not in contact with bump [1 1 1], a portion of layer [104b] which is not in contact 
with conductive pillar [107b], and a portion of layer [106a] which is not in contact with 
conductive pillar [107b]), and wherein the film (101, 102, 103) comprises one or more vias (105) 
coupled to the traces within selected layers. 

Regarding claim 44, Takubo et al. teach the one or more vias (105) coupled traces (a 
portion of layer [104a] which is not in contact with bump [1 1 1], a portion of layer [104b] which 
is not in contact with conductive pillar [107b], and a portion of layer [106a] which is not in 
contact with conductive pillar [107b]) within selected layers (101, 102, 103). 
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4. Claims 31-33 and 46 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,365,421 to Debenham et al. in view of US Patent No. 6,329,610 to Takubo et ah, 
and further in view of US Patent No. 6,433,441 to Niwa et al. 

Regarding claim 31, Debenham et al. (figure 1) teach microprocessor (12), bus (18), 
display (24) and memory (14). Debenham et al. differ from the claimed invention by not 
showing a processor comprising an electronic assembly including, a thin, flexible electrically 
insulating film having a conductor region, a plurality of traces in the conductor region, one or 
more vias coupled to corresponding ones of the traces, and a plurality of lands coupled to the 
traces; and an integrated circuit including a plurality of pads coupled to the plurality of lands. 
However, Takubo et al. teach a thin, flexible, electrically insulating film (a composite film [100] 
comprises flexible films [101, 102, 103]) including a conductor region (104a, 104b, 106a) to 
mount an integrated circuit (1 10), a plurality of traces (a portion of layer [104a] which is not in 
contact with bump [1 1 1], a portion of layer [104b] which is not in contact with conductive pillar 
[107b], and a portion of layer [106a] which is not in contact with conductive pillar [107b]) in the 
conductor region (104a, 104b, 106a), one or more vias (105) coupled to corresponding ones of 
the traces, and a plurality of lands (a portion of layer [104a] which is in contact with the bump 
[111]) formed directly upon a surface of the film and coupled to the traces; and an integrated 
circuit (110) including a plurality of bumps (111) coupled to the plurality of lands (a portion of 
layer [104a] which is in contact with the bump [1 1 1]) in a ball grid array (1 1 1). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
incorporate the teaching of Takubo et al. into the device taught by Debenham et al., since it is 
desirable to add functionality to the device. 
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Takubo et al. and Debenham et al. further differ from the claimed invention by not 
showing the plurality of lands including a plurality of signal lands around the periphery of the 
conductor region, the plurality of lands further including a plurality of power and ground lands 
within a central core region of the conductor region. However, Niwa et al. (figures 1 A-3B) teach 
a plurality of signal lands (S Land), which are formed around the conductor region, and a 
plurality of power (P Land) and ground (G Land) lands, which are formed within a central 
conductor region. Therefore, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to incorporate the teaching of Niwa et al. into the device 
taught by Takubo et al. and Debenham et al. because it provides interconnection between the 
integrated circuit and the external device. The combined device shows the plurality of lands 
including a plurality of signal lands around the periphery of the conductor region, the plurality of 
lands further including a plurality of power and ground lands within a central core region of the 
conductor region. 

Regarding claim 32, the combined device shows the film is formed of material comprising 
a polyimide (Takubo et al.; column 27, lines 57-59). 

Regarding claim 33, the combined device shows the film (Takubo et al; 100) comprises a 
plurality of layers (101, 102, 103), each of the layers comprising a plurality of traces (Takubo et 
al; a portion of layer [104a] which is not in contact with bump [1 11], a portion of layer [104b] 
which is not in contact with conductive pillar [107b], and a portion of layer [106a] which is not 
in contact with conductive pillar [107b]) in the conductor region (104a, 104b, 106a). 

Regarding claim 46, Takubo et al. teach the one or more vias (105) coupled traces (a 
portion of layer [104a] which is not in contact with bump [1 1 1], a portion of layer [104b] which 
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is not in contact with conductive pillar [107b], and a portion of layer [106a] which is not in 
contact with conductive pillar [107b]) within selected layers (101, 102, 103). 

Response to Arguments 

Applicant's arguments with respect to claims 17-18, 21-23, 26-27, 31-33, 36-40, 42, 44 
and 46 have been considered but are moot in view of the new ground(s) of rejection. 



Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quang D Vu whose telephone number is 703-305-3826. The 
examiner can normally be reached on Monday-Friday. 



Conclusion 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 703-308-1690. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-9306 for regular 
communications and 703-872-9306 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-0956. 

qv 

December 24, 2003 




EDDIE LEE 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



